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摘    要 
 
上流式厌氧污泥床（UASB）反应器已广泛运用于废水处理领域，培养沉降




工合成废水的启动过程特性。采用 2 组反应器进行对照实验，其中 A 反应器添
加牡蛎壳粉末，B反应器未添加作为对照。两组反应器在(30 ±2) °C，水力停留
时间 5~20 h 的条件下运行 94 d，来研究牡蛎壳作为载体物质对厌氧污泥颗粒化
的影响。 
研究结果表明 A 反应器的运行情况明显优于 B 反应器。结果如下：添加牡
蛎壳粉末作为载体运行时： (1)可促进细菌的聚合和生成亚核，这是厌氧污泥颗
粒化的必经步骤；(2)使污泥床生长迅速；(3)在最终的运行条件下，增加碱度约   
140 mg/L，提高 COD 去除率约 15%左右，(4)可有效的增加厌氧污泥的产甲烷活









































The upflow anaerobic sludge blanket (UASB) reactor has been widely applied in the 
treatment of wastewater. In general, the formation of well settleable granular sludge is 
the key point to successfully achive the start-up operation for UASB process. But 
usually it had to require 6~8 months for the start up of the reactor. Therefore, it is 
crucial to induce some materials as inert particles to enhance the anaerobic 
granulation and shorten the period of the start-up. 
In present study,oyster shell powder was used to enhance the start-up of a UASB 
reactor treating synthetic sewage. Two reactors series of A (oyster shell powder 
addition) and B(without oyster shell) were operated simultaneously for 94 days to 
investigate the effectiveness of inert particles addition on the anaerobic granulation of 
sludge. Two reactors were operated under the temperature of (30 ±2) °C and a 
hydraulic retention time (HRT) of 5~20 h throughout the entire experimental period. 
The results were as follows: The addition of oyster shell powder was able to (1) 
allow the aggregation of bacteria and growth of nuclei, which were precursors of 
anaerobic granulation, (2) favoured fast growth of the sludge bed, (3) increase the 
alkalinity about 140 mg/L and increase the COD removal efficiency by 15% in the 
finally operation condition, (4) increase methanogenic activity by a factor of 1.2, (5) 
shorten the biological start-up period by 10%. 
The kinetic accessment of UASB by oyster shell power was performed for the 
decomposing synthetic sewage. The kinetics equations based on M-M eq. and CSTR 




















. The kinetics constants of 
vmax and KS for A was larger than that for B.It was concluded that the oyster shell 
powder could provide a favourable environment to the Methanogens and enhance the 
growth of Methanogens effectively. 
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Fig.1-1 Comprehensive utilizing of anaerobic treatment 
 
与好氧生物处理比较厌氧生物处理具有其明显的优点[2]： 









4. 厌氧废水处理无曝气的能量消耗，每去除1 kg COD产生的甲烷能量为 
1.266×10
5

















































































Fig.1-2 Three Stages of anaerobic biotreatment 
 
1.4 UASB反应器特性 
上流式厌氧污泥床反应器（Upflow Anaerobic Sludge Bed），简称 UASB反应








































图 1.3 UASB反应器示意图 


























1.5.1  UASB反应器主体设计 
第一个试验规模的 UASB 反应器(200 m3) 和在圣保罗 CETESB 处理生活
污水的中试厂(120 m3 )的 UASB 反应器具有特殊的形状,即上部(沉淀区)的截面
积大于下部(反应区) 的截面积(见图 1-4 a) 。较大表面积的沉淀区的水力负荷
较低，有利于保持反应器内的污泥，对于低浓度污水尤为重要。但是对于高浓度
污水,有机负荷比水力负荷更重要，因此沉淀区截面没有必要设计为较大的表面
积(见图 1-4 b) 。建筑直壁的反应器比斜壁的具有较大(或较小) 沉淀池的反应
器在结构上更加有利[7]。目前一般认为上下截面相等的第 3种形式总体效果最好
[8]，所以在建的或已投入运转的大部分生产规模的 UASB 反应器，在反应器的
反应和沉淀部分是等面积的(见图 1-4 c)。 
进水 进水 进水
a b c  
图 1-4  U A S B 反应器的几何性状和沉淀区的关系 
Fig.1-4 The relationship between geometry of UASB reactor and sedimentation aera 
 




























1.5.3  UASB反应器三相分离器设计 
    为了在反应器中保留尽可能多的污泥，设置三相分离器是十分必要的。所谓
“三相”即指气、液、固三相，在国外文献上更多称为气一固分离器（ Gas-Solids 
Separator，或简称 GSS ），它对 UASB反应器的功能和处理效率等有重要影响。
三相分离器的主要目标[3]： 
        1.从反应器中分离和排放出产生的沼气； 
        2.尽可能的防止具有生物活性的厌氧污泥流失； 
        3.使污泥通过斜板返回反应器的反应区中； 
        4.当污泥向上膨胀时，防止过量污泥进入沉淀区； 
        5.提高出水净化效果； 




















Degree papers are in the “Xiamen University Electronic Theses and Dissertations Database”. Full
texts are available in the following ways: 
1. If your library is a CALIS member libraries, please log on http://etd.calis.edu.cn/ and submit
requests online, or consult the interlibrary loan department in your library. 
2. For users of non-CALIS member libraries, please mail to etd@xmu.edu.cn for delivery details.
厦
门
大
学
博
硕
士
论
文
摘
要
库
